Tropical Science 


AN INTERNATIONAL JOURNAL OF SCIENCE, 
TECHNOLOGY AND ECONOMICS APPLIED TO RENEWABLE 
NATURAL RESOURCES DEVELOPMENT 


VOLUME 35 1995 ISSN 0041-3291 


PUBLISHED BY WHURR PUBLISHERS LTD 


he 

4 


Tropical Science 


Incorporating Tropical Stored Products Information 


EDITOR 
Dr G. Ames 26 Hurstleigh Drive, Redhill, 
Surrey RHI 2AA, UK 


INTERNATIONAL EDITORIAL BOARD 

Dr B. L. Amla Director, Central Food Technological 
Research Institute, Mysore, India 

Dr R. O. Arunga Director, PTA/Leather and Leather 
Products Institute (LLPI), Addis Ababa, Ethiopia 

Dr R. H. Booth Assistant Director General 
(International Cooperation), International Center 
for Agricultural Research in Dry Areas 
(ICARDA), Aleppo, Syria 

Dr Mary E. Carter Associate Administrator, 
Agricultural Research Service, USDA, 
Washington DC, USA 

Dr E. Chalutz Head, Institute for Technology and 
Storage of Agricultural Products, Agricultural 
Research Organization, Israel 

Dr R. D. Cooke Deputy Director, Natural Resources 
Institute, Chatham Maritime, Kent, UK 

Dr A. Huijsman Coordinator, Royal Tropical 
Institute, Amsterdam, The Netherlands 

Prof. Adel A. Kader Professor of Postharvest 
Physiology, Dept of Pomology, University of 
California, Davis, CA, USA 

Mr Riidiger Kaske formerly Senior Planning Officer, 
International Agricultural Research Division, GTZ, 
Eschborn, Germany 


Tropical Science publishes information about 
advances in science and technology and their 
application in making better use of the tropical 
environment and its products. Tropical Science is 
international both in its sources of articles and its 
readership. Tropical Science now incorporates 
Tropical Stored Products Information. 


GENERAL INFORMATION 


Publication data: Tropical Science is published four 
times a year by Whurr Publishers Ltd., 19b Compton 
Terrace, London NI 2UN (071-359 5979) under an 
agreement with the Natural Resources Institute 
(NRI, Chatham Maritime, Kent, UK. Volume 35 
appears in 1995. Views expressed in Tropical Science 
are not necessarily those held by the NRI. 


Subscription rates: subscriptions run for a full 
calendar year. Prices given are per volume (4 issues), 
including accelerated surface postage. For 1995, they 
are: £90.00 (UK); $162.00 (US). Airmail postage £15 
per volume extra. 

Subscription orders: orders can be placed with agen- 
cies, bookshops or direct with Whurr Publishers, 
Distribution Centre, Blackhorse Road, Letchworth, 
Herts, SG6 IHN, UK (0462 672555); or Whurr 
Publishers Ltd, PO Box 1897, Lawrence, KS 66044— 
8897, USA. 

Microfilm/Microfiche: Microform copies are available 
from UMI, 300 North Zeeb Road, Ann Arbor, MI 
48106-1346, USA. 


Change of address: both old and new addresses should 
be sent to the subscription source. 

Back issues: information on the prices and availability 
of back issues is available from Whurr Publishers Ltd. 


Prof. R. A. Lawrie formerly Professor of Food 
Science, University of Nottingham, Sutton 
Bonington, Leics, UK 

Mr J. A. McFarlane Grain Technology Dept, 
Natural Resources Institute, Chatham Maritime, 
Kent, UK 

Prof. J. R. McWilliam Director, Australian Centre for 
International Agricultural Research, Canberra, 
Australia 

Dr J. Nabney Deputy Director, Natural Resources 
Institute, Chatham Maritime, Kent, UK 

Professor P. O. Ngoddy Professor of Food 
Engineering and Processing, University of Nigeria, 
Nsukka, Nigeria 

Dr Mohamed A. Nour Regional Director, UN 
Development Programme, New York, USA 

Mr T. J. Perfect Deputy Director, Natural Resources 
Institute, Chatham Maritime, Kent, UK 

Dr R. O. Teixeria Neto Director, Engineering and 
Planning Division, Instituto de Tecnologia de 
Alimentos, Campinas, Sao Paulo, Brazil 

Prof. A. K. Thompson Professor of Post-Harvest 
Technology, Silsoe College, Cranfield, UK 

Prof. L. A. Wilson Professor of Crop Science, 
University of the West Indies, St Augustine, 
Trinidad 


Advertising: enquiries should be directed to Whurr 
Publishers Ltd. 

Submission of papers: intending contributors are 
asked to consult the Guide for Authors on the inside 
back cover of each issue. 

Copyright: © 1995 NRI, Overseas Development 
Administration. All rights reserved. No part of this 
publication may be reproduced, stored in a retrieval 
system or transmitted in any form or by any means, 
electronic, mechanical, photocopying, recording or 
otherwise, without the prior permission of the 
copyright owner. 

Multiple copying of the contents or parts thereof 
without permission is in breach of copyright. How- 
ever, in the UK, multiple copying is permitted only in 
accordance with the terms of licences issued by the 
Copyright Licensing Agency or with permission in 
writing from the publisher. 

In the USA, authorization to photocopy items for 
internal or personal use, or the internal or personal use 
of specific clients, is granted by Whurr Publishers Ltd 
on behalf of the NRI for libraries and other users 
registered with the Copyright Clearance Center (CCC) 
Transactional Reporting Service, provided that the 
base fee of $3.50 per item copied is paid directly to 
CCC, 27 Congress Street, Salem, MA 01970. 

In all other countries, single or multiple copying of 
the contents or parts thereof is permitted only in 
accordance with legislation currently in force. 


} 
Natural Resources Instioute 

: 


Guide for 


Tropical Science aims to disseminate scientific, techno- 
logical and economic information of practical value to 
those concerned with the development of renewable natural 
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in developing countries). Formerly, its scope was restricted 
to the post-harvest sector of plant and animal production. 
Now it extends into the pre-harvest and planning aspects of 
agriculture, animal husbandry, forestry and fisheries so 
that, renewable natural resources development activities 
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Research Papers covering original work which has good 
potential for practical application. 

Reviews on specific topics of practical importance, not 
available elsewhere in up-to-date form. As well as covering 
recent literature, these should reach conclusions about 
gaps in knowledge and the need for further research and 
development. Space limitations dictate conciseness. 
Development Reports describing the application of science, 
technology and economics in real life situations, particu- 
larly in developing countries, where there has been some 
novelty of approach and the findings may be of wider 
interest and benefit. Accounts of multi-disciplinary develop- 
ment projects in the field are especially sought. 

Short Communications in which advances in knowledge or 
experience of practical significance are briefly announced. 
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Redhill, Surrey RH] 2AA, United Kingdom. The author is 
advised to retain at least one copy, as the Editor cannot accept 
responsibility for damage or loss of manuscripts. Submission 
of a paper will be taken to imply that it has not been sub- 
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only of standard A4 paper (30 x 21 cm). S./. (Systeme Inter- 
national) units (metric) should be used throughout. The fitle 
page should include the full title of the paper, with a running 
title, then the name(s) of the author(s), with the place of 
work and the address for correspondence. There should be 
an abstract of the paper (not exceeding 200 words in length 
and preferably shorter) stating the main findings as briefly 
as possible, so that, if reproduced in abstract journals, the 
author’s contribution will be clear. For indexing, this 
should be followed by a small number of key words. The text 
should be on pages numbered consecutively, with tables, 
footnotes and figure legends on separate sheets at the end. 
All tables and figures should be referred to in the text and 
their approximate position for insertion should be noted in 
the margin. Tables and figures should be numbered conse- 
cutively and have clear, descriptive captions. Nil results 
should be indicated and distinguished clearly from absence 
of data (ND). Headings should be clearly presented in a 
descending sequence from the first to third level. Encircled 
numbers 1-3 should be penciled in the margin against each 
heading to confirm the level. References within the text 
should be presented according to the Harvard sysem. All 


authors names and the year of publication should be given 
at the first mention, e.g. (Brown, Smith and Williams 1975), 
but subsequently abbreviated (Brown ef al. 1975) unless 
there are more than two authors, when et a/. should be used 
every time. The reference list should be at the end of the 
paper. 

References should be arranged in alphabetical order 
according to the first author and all authors’ surnames and 
initials should be included up to a max. of six authors. If 
there are more than six authors use the first author’s details 
only plus et al. The year of publication should follow; then 
the title of the paper, report, book, conference etc. (as used 
in the original, with the English language translation if 
necessary); then the source of the publication. For papers, 
the journal title should be expressed in full, followed by the 
journal volume number and the issue number (if pagination 
starts afresh in each issue) and the first and last page 
numbers of the article concerned. For books, please provide 
the town of publication, then the publisher, the edition 
number (if not the first), and the total number of pages in 
the book. 
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Illustrations. Black and white line or halftone figures will 
normally be accepted. Please use only to the extent essential 
to clarify the text. (Under exceptional circumstances colour 
photographs may be allowed, but only on the under- 
standing that the author will contribute to the cost of repro- 
duction and extra printing costs.) Photographs — these 
should be glossy prints of good contrast, labelled on the 
reverse side using a chinagraph (a soft waxy pencil) pencil 
on the top edge giving the authors name and the figure 
number. NB: paper clips, folding, or writing (either on the 
front or reverse) are all liable to render the prints useless for 
reproduction purposes. Line Drawings ~— these are likely to 
include line graphs, block graphs, and schematic illus- 
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Page proofs are sent to the author for final checking and 
should be returned immediately. Alterations in the text at 
this stage, other than essential corrections, may be charged 
to the author, if considered excessive. 

Twenty-five offprints of each paper will be supplied, free 
of charge, to the senior author. 
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